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(54) [Title of Present invention] THIN FILM TRANSISTOR CIRCUIT AND LIQUID 
CRYSTAL DISPLAY DEVICE USING THE SAME 
(57) [Abstract] 

[Purpose] To make a smaller and higher definition liquid crystal display device and to 
improve display quality thereof. 

[Configuration] In a thin film transistor circuit and a liquid crystal display device using the 
same, switching circuits of data line driver circuits SW1, SW2, SW3... are efficiently laid 
out so that they can accommodate a fine pitch, and at the same time, a gate wire which 
drives these switching circuits is shared so that driving timing is synchronized. In 
addition, by making all the lead wires have the same shape, a thin film transistor circuit 
which has a wire configuration having no pattern dependency and uniform resistance 
values is provided. Thus, a driver circuit of a liquid crystal display device where 
excellent display quality can be obtained is provided as well as making a smaller and 
higher definition of liquid crystal display device can be realized. 
[Scope of Claims] 

[Claim 1] In a thin film transistor circuit formed between a pixel matrix region which is 
over the same substrate and an outer circumferential edge of the substrate, the thin film 
transistor circuit is characterized in that a data line driver circuit is formed in a direction 
(an X direction) of the outer circumferential edge, characterized by comprising video 
signal lines which are provided in parallel from a side of the outer circumferential edge of 
the data line driver circuit toward a formation region of the pixel matrix -(a Y direction), a 
lead wire which is conductively connected in each video signal line with an interlayer 
insulating film therebetween and heads from the video signal line to the formation region 
of the pixel matrix, a switching circuit which is inserted between the lead wke and each 
data line which corresponds to each lead wire and where an operation can be switched into 
a state in which the lead wire and the data line are conductively connected to each other 
and a non-conductive state in accordance with a driving timing signal which is output from 
a driving timing control portion, and a gate line for driving the switching circuit which is 
formed from the driving timing control portion toward the switching circuit portion and 
crossed with the video signal line with the interlayer insulating film therebetween, and 
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inputs the driving timing signal into the switching circuit portion, and characterized in that 
adjacent circuits of the switching circuit are provided apart from -each other by channel 
width or more in the Y direction. 

[Claim 2], In a thin film transistor circuit formed between a pixel matrix region which is 
over the same substrate and an outer circumferential edge of the substrate, the thin film 
transistor circuit is characterized in that a data line driver circuit is formed in a side 
direction (an X direction) of the outer circumferential edge, characterized by comprising 
video signal lines which are provided in parallel from a side of the outer circumferential 
edge of the data line driver circuit toward a formation region of the pixel matrix (a Y 
direction), a lead wire which is conductively connected in each video signal line with an 
interlayer insulating film therebetween and heads from the video signal line to the 
formation region of the pixel matrix, a switching circuit which is inserted between the lead 
wire and each data line which corresponds to each lead wire and where an operation can be 
switched into a state in which the lead wire and the data line are conductively connected to 
each other and a non-conductive state in accordance with a driving timing signal which is 
output from a driving timing control portion, and a gate line for driving the switching 
circuit which is formed from the driving timing control portion toward the switching 
circuit portion and crossed with the video signal line with the interlayer insulating film 
therebetween, and inputs the driving timing signal into the switching circuit portion, and 
characterized in that a plurality of the switching circuits share the gate line for driving the 
switching circuit. 

[Claim 3] In a thin film transistor circuit formed between a pixel matrix region which is 
over the same substrate and an outer circumferential edge of the substrate, the thin film 
transistor circuit is characterized in that a data line driver circuit is formed in a side 
direction (an X direction) of the outer circumferential edge, characterized by comprising 
video signal lines which are provided in parallel from a side of the outer circumferential 
edge of the data line driver circuit toward a formation region of the pixel matrix (a Y 
direction), a lead wire which is conductively connected in each video signal line with an 
interlayer insulating film therebetween and heads from the video signal line to the 
formation region of the pixel matrix, a switching circuit which is inserted between the lead 
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wire and each data line which corresponds to each lead wire and where an operation can be 
switched into a state in which the lead wire and the data line are conductively connected to 
each other and a non-conductive state in accordance with a driving timing signal which is 
output from a driving timing control portion, and a gate line for driving the switching 
circuit which is formed from the driving timing control portion toward the switching 
circuit portion and crossed with the video signal line with the interlayer insulating film 
therebetween, and inputs the driving timing signal into the switching circuit portion, and 
characterized in that a constant layout pattern is formed by providing m (m is an integer) 
switching circuits which are adjacent to each other in a Y direction apart from each other 
by the channel width or more respectively and these m switching circuits share the gate 
line for driving the switching circuit. 

[Claim 4] The thin film transistor circuit described in Claim 1, characterized in that the 
adjacent switching circuits are provided to each has a pitch D in a Y direction, and D = WV 
+ SV is satisfied when width of the video signal lines is WV and distance between the 
video signal lines is SV. 

[Claim 5] The thin film transistor circuit described in Claim 2, characterized in that the 
adjacent switching circuits are provided to each has a pitch D in a Y direction, and D = WV 
+ SV is satisfied when width of the video signal lines is WV and distance between the 
video signal lines is SV. 

[Claim 6] The thin film transistor circuit described in Claim 3, characterized in that the 
adjacent switching circuits are provided to each has a pitch D in a Y direction, and D = WV 
+ SV is satisfied when width of the video signal lines is WV and distance between the 
video signal lines is SV. 

[Claim 7] The thin film transistor circuit described in Claim 1, characterized in that the 
number of the video signal lines is m x n (m, n are integers) and when a constant layout 
pattern is formed by providing m adjacent switching circuits which are apart from each 
other by the channel width or more in a Y direction, video signal lines to which the m 
switching circuits are connected through lead wires are at an interval of one per n among m 
x n video signal lines. 

[Claim 8] The thin film transistor circuit described in Claim 2, characterized in that the 
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number of the video signal lines is m x n (m, n are integers) and when a constant layout 
pattern is formed by providing m adjacent switching circuits which are apart from each 
other by the channel width or more in a Y direction, video signal lines to which the m 
switching circuits are connected through lead wires are at an interval of one per n among m 
x n video signal lines. 

[Claim 9] The thin film transistor circuit described in Claim 3, characterized in that the 
number of the video signal lines is m x n (m, n are integers) and when a constant layout 
pattern is formed by providing m adjacent switching circuits which are apart from each 
other by the channel width or more in a Y direction, video signal lines to which the m 
switching circuits are connected through lead wires are at an interval of one per n among m 
x n video signal lines. 

[Claim 10] The thin film transistor circuit described in Claim 1, characterized in that all the 

lead wires have the same wire length and wire width of the lead wires when the wire length 

of the lead wire is defined by distance between contact holes where each of a video signal 

line and a switching circuit is conductively connected to the lead wire. 

[Claim 11] The thin film transistor circuit described in Claim 2, characterized in that all the 

lead wires have the same wire length and wire width of the lead wires when the wire length 

of the lead wire is defined by distance between contact holes where -each of a video signal 

line and a switching circuit is conductively connected to the lead wire. 

[Claim 12] The thin film transistor circuit described in Claim 3, -characterized in that all the 

lead wires have the same wire length and wire width of the lead wires when the wire length 

of the lead wire is defined by distance between contact holes where -each of a video signal 

line and a switching circuit is conductively connected to the lead wire. 

[Claim 13] The thin film transistor circuit described in Claim 4, characterized in that all the 

lead wires have the same wire length and wire width of the lead wires when the wire length 

of the lead wire is defined by distance between contact holes where each of a video signal 

line and a switching circuit is conductively connected to the lead wire. 

[Claim 14] The thin film transistor circuit described in Claim 5, characterized in that all the 

lead wires have the same wire length and wire width of the lead wires when the wire length 

of the lead wire is defined by distance between contact holes where ^ach of a video signal 
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line and a switching circuit is conductively connected to the lead wire. 

[Claim 15] The thin film transistor circuit described in Claim 6, characterized in that all the 

lead wires have the same wire length and wire width of the lead wires when the wire length 

of the lead wire is defined by distance between contact holes where each of a video signal 

line and a switching circuit is conductively connected to the lead wire. 

[Claim 16] The thin film transistor circuit described in Claim 7, characterized in that all the 

lead wires have the same wire length and wire width of the lead wires when the wire length 

of the lead wire is defined by distance between contact holes where each of a video signal 

line and a switching circuit is conductively connected to the lead wire. 

[Claim 17] The thin film transistor circuit described in Claim 8, characterized in that all the 

lead wires have the same wire length and wire width of the lead wires when the wire length 

of the lead wire is defined by distance between contact holes where each of a video signal 

line and a switching circuit is conductively connected to the lead wire. 

[Claim 18] The thin film transistor circuit described in Claim 9, characterized in that all the 

lead wires have the same wire length and wire width of the lead wires when the wire length 

of the lead wire is defined by distance between contact holes where each of a video signal 

line and a switching circuit is conductively connected to the lead wire. 

[Claim 19] The thin film transistor described in Claim 1, characterized in that a wiring 

material of the lead wires is a high melting point metal. 

[Claim 20] The thin film transistor described in Claim 2, characterized in that a wiring 
material of the lead wires is a high melting point metal. 

[Claim 21] The thin film transistor described in Claim 3, characterized in that a wiring 
material of the lead wires is a high melting point metal. 

[Claim 22] The thin film transistor described in Claim 4, characterized in that a wiring 
material of the lead wires is a high melting point metal. 

[Claim 23] The thin film transistor described in Claim 5, characterized in that a wiring 
material of the lead wires is a high melting point metal. 

[Claim 24] The thin film transistor described in Claim 6, characterized in that a wiring 
material of the lead wires is a high melting point metal. 

[Claim 25] The thin film transistor described in Claim 7, characterized in that a wiring 
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material of the lead wires is a high melting point metal. 

(Claim 26] The thin film transistor described in Claim 8, characterized in that a wiring 
material of the lead wires is a high melting point metal. 

[Claim 27] The thin film transistor described in Claim 9, characterized in that a wiring 
material of the lead wires is a high melting point metal. 

[Claim 28] The thin film transistor described in Claim 10, characterized in that a wiring 
material of the lead wires is a high melting point metal. 

[Claim 29] The thin film transistor described in Claim 11, characterized in that a wiring 
material of the lead wires is a high melting point metal. 

[Claim 30] The thin film transistor described in Claim 12, characterized in that a wiring 
material of the lead wires is a high melting point metal. 

[Claim 31] The thin film transistor described in Claim 13, characterized in that a wiring 
material of the lead wires is a high melting point metal. 

[Claim 32] The thin film transistor described in Claim 14, characterized in that a wiring 
material of the lead wires is a high melting point metal. 

[Claim 33] The thin film transistor described in Claim 15, characterized in that a wiring 
material of the lead wires is a high melting point metal. 

[Claim 34] The thin film transistor described in Claim 16, characterized in that a wiring 
material of the lead wires is a high melting point metal. 

[ Claim 35] The thin film transistor described in Claim 17, characterized in that a wiring 
material of the lead wires is a high melting point metal. 

[Claim 36] The thin film transistor described in Claim 18, characterized in that a wiring 
material of the lead wires is a high melting point metal. 

[Claim 37] In a liquid crystal display device having a thin film transistor circuit formed 
between a pixel matrix region over the same substrate and an outer circumferential ^dge of 
the substrate, the liquid crystal display device is characterized that a data line driver circuit 
is formed in a side direction (an X direction) of the outer circumferential -edge, 
characterized by comprising video signal lines which are provided in parallel from a side 
of the outer circumferential edge of the data line driver circuit toward a formation region of 
the pixel matrix -(a Y direction), a lead wire which is conductively connected in ^each video 
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signal line with an interlayer insulating film therebetween and heads from the video signal 
line to the formation region of the pixel matrix, a switching circuit which is inserted 
between the lead wire and each data line which corresponds to each lead wire and where an 
operation can be switched into a state in which the lead wire and the data line are 
conductively connected to each other and a non-conductive state in accordance with a 
driving timing signal which is output from a driving timing control portion, and a gate line 
for driving the switching circuit which is formed from the driving timing control portion 
toward the switching circuit portion and crossed with the video signal line with the 
interlayer insulating film therebetween, and inputs the driving timing signal into the 
switching circuit portion, and characterized in that adjacent circuits of the switching circuit 
are provided apart from each other by channel width or more in the Y direction. 
[Claim 38] The liquid crystal display device described in Claim 37, characterized in that 
when the number of the video signal lines is 3 x n (n is an integer), three switching circuits 
are provided apart from each other by the channel width or more in a Y direction and these 
three switching circuits share a gate line for driving the switching circuit. 
[Claim 39] The liquid crystal display device described in Claim 37, characterized in that 
the number of the video signal lines is m x n (m, n are integers) and when a constant layout 
pattern is formed by providing m adjacent switching circuits which are apart from -each 
other by the channel width or more in a Y direction, video signal lines to which the m 
switching circuits are connected through lead wires are at an interval of one per n among m 
x n video signal lines. 

[Claim 40] The liquid crystal display device described in Claim 38, characterized in that 
the number of the video signal lines is m x n (m, n are integers) and when a constant layout 
pattern is formed by providing m adjacent switching circuits which are apart from each 
other by the channel width or more in a Y direction, video signal lines to which the m 
switching circuits are connected through lead wires are at an interval of one per n among m 
x n video signal lines. 

[Claim 41] The liquid crystal display device described in Claim 37, characterized in that a 
wiring material of the lead wires is a high melting point metal. 

{Claim 42] The liquid crystal display device described in Claim 38, characterized in that a 
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wiring material of the lead wires is a high melting point metal. 

[Claim 43] The liquid crystal display device described in Claim 39, characterized in that a 
wiring material of the lead wires is a high melting point metal. 

[Claim 44] The liquid crystal display device described in Claim 40, characterized in that a 
wiring material of the lead wires is a high melting point metal. 
[Detailed Description of the Present invention] 
[0001] 

[Field of Industrial application] The present invention relates to a thin film transistor circuit 
and a liquid crystal display using a thin film transistor. In particular, the present invention 
relates to a wiring structure and a wiring material on the periphery of a switching circuit of 
a driving circuit of a liquid crystal display which is over an insulating substrate. 
[0002] 

[Related Art] In a liquid crystal display which displays an image by utilizing electrooptical 
property of liquid crystal, by forming thin film elements such as TFTs (Thin Film 
Transistor) over a tranparant substrate as switching elements of respective pixels to control 
voltage applied to liquid crystal, excellent display quality has been successfully obtained. 
Further, instead of using an LSI, a driving circuit built-in technique where a driving circuit 
of a liquid crystal display is integrated with TFTs on the periphery of a pixel matrix which 
is over the substrate has been widely used. With this driving circuit built-in technique, a 
low cost can be realized as well as a liquid crystal display device can be made smaller. 
[0003] In general, in a liquid crystal display device using an active matrix method, a pixel 
matrix 22, a scan line driver circuit 21, and a data line driver circuit 12 which are toward a 
surface of a transparent substrate 11 are formed as shown in a block diagram in FIG. 1 
(here, description is made of the case where the number of video signal lines is three). 
The scan line driver circuit 21 includes a scan line driving timing control portion and a 
buffer circuit, and drives scan lines Yl, Y2, Y3... with an output signal of the buffer circuit. 
When the scan line becomes on a selected state, resistance of a pixel TFT 4 which is 
connected to this becomes low so that the pixel TFT 4 becomes on a state where a video 
signal can written into a liquid crystal capacitor 2 and a storage capacitor 3. The data line 
driver circuit 12 includes a data line drive timing control portion which is formed of a shift 
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register and the like, switching circuits SW1, SW2, SW3... which are formed with TFTs, 
and video signal lines VI, V2, and V3. Bit signals which are output from the data line 
drive timing control portion can be input from a data line drive timing control portion side 
into each of the switching circuits SW1, SW2, SW3... through gate lines for driving the 
switching circuits Gl, G2, G3.... Therefore, when the bits signals are input into each of 
the switching circuits SW1, SW2, SW3... through the gate lines for driving the switching 
circuits Gl, G2,G3..., each of the switching circuits SW1, SW2, SW3... switches from a 
high resistance state into a low resistance state. With this switching, video signals which 
are supplied to the video signal lines VI, V2, and V3 are held in data lines XI, X2, X3...; 
in pixels PI, P2, P3..., the video signals change an orientation state of liquid crystal in a 
liquid crystal cell 2 to display a screen. 

[0004] In recent years, in a driving circuit built-in type liquid crystal display device, 
making smaller and making higher definition have been proceeded and a pitch of the pixel 
matrix has greatly been decreased. In accordance with this, a wiring pitch tends to 
decrease as well as the number of scan lines and data lines tends to increase, and thus, in a 
driver built-in type liquid crystal display device, a pitch of the switching circuit which is 
located near a pixel portion is particularly required to be decreased. However, since a 
TFT cannot have a gate with length on the order of sub microns like an LSI, reducing an 
area which is occupied by one circuit is limited by all means. In order to solve this 
problem, there is a technique where the number of the data lines itself is decreased 
(Japanese Published Patent Application No. Hei. 05-265045). This is a method in which 
the number of the data lines is reduced to half whereas the number of the scan lines is 
increased by sharing the data line with two pixels to increase the wiring pitch of the data 
lines which have a hard pitch twice. 

[0005] Next, an example of a manufacturing process of a TFT is described (refer to FIG 3). 
Semiconductor layers 1 of polysilicon or the like which later become a channel region and 
source and drain regions are formed first. After that, gate insulating films 8 are formed 
by oxidizing these semiconductor layers by thermal oxidation or the like, and a gate line 
and gate electrodes G1P and GIN are formed over them using silicide, a high melting point 
metal, or the like. After that, by conducting ion implantation of n + and p + using these 
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electrodes as a mask to form the source and drain regions, a self-aligned type TFT is 
formed. After forming interlayer insulating films 9 thereover, contact holes 5 are made in 
order to electrically connect source and drain portions and wires to each other, and low 
resistance metal wires 6 and 7 of aluminum or the like are formed, and thus, P-type and 
N-type TFTs are completed. The gate wires G1P and GIN are separated from the 
aluminum wires 6 and 7 by the interlayer insulating films 9 in this manner, so that a 
structure in which these wires are electrically connected to each other only through the 
contact holes is provided. In this TFT process, high temperature activation is conducted 
after forming a source and a drain by an ion implantation method. Therefore, the gate 
wires must be formed from materials which can withstand this high temperature, so that 
metal wires with low resistance cannot be used. Accordingly, a material such as 
poly silicon or silicide is normally used. As a result, it is normal that the gate wires have 
higher resistance than the metal wires. 

[0006] In FIG. 2, a part of a layout of the video signal line of the data line driver circuit and 
therearound over the substrate is illustrated (here, description is made of the case where 
CMOS analog switches are used as the switching circuits). In terms of an arrangement of 
the data line driver circuit 12 and the pixel matrix 22, the video signal lines VI, V2, and 
V3 and lead wires SI, S2, S3... are inevitably crossed with each other. Thus, over a 
substrate of an actual liquid crystal display as illustrated, the lead wires SI, S2, S3... are 
provided in a layer which is different from the video signal lines with an insulating film 
therebetween and electrically connected only to a necessary video signal line through the 
contact holes 5. 

[0007] FIG 3 is a cross-sectional view of the switching circuits (CMOS analog switches) 
in FIG 2. A Video signal from the video signal lines is input into a source side 7 of 
P-channel and N-channel transistors which are formed over an insulating substrate through 
the lead wires. When a signal from the data line drive timing control portion is input into 
the gate electrodes for driving the switching circuits G1P and GIN, resistance of a channel 
region of at least either the P-channel transistor or the N-channel transistor becomes low, 
and thus, the video signal is written into the data lines through drain-side wires -6 which are 
connected to the drain through the contact holes 5. 
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[0008] Here, correspondence of wires adjacent to the video signal lines to the TFT process 
is described. The video signal lines VI to V3 need a low resistance wire since the video 
signal lines VI to V3 have larger load capacitance, and a metal wire of aluminum or the 
like is usually employed. This is made through the same process as the metal wires 6 and 
7 of the TFT manufacturing process. On the other hand, the lead wires SI to S3 which 
are crossed with the video signal lines are formed below the video signal lines with the 
interlayer insulating film 9 therebetween, since they have to be formed in a layer which is 
different from the metal wires, and materials which are the same as the gate wires G1P and 
GIN of the TFT manufacturing process are used. The gate wires have higher resistance 
values than the metal wires, and portions of the lead wires become higher resistance 
compared to the video signal lines. In particular, in the case where the metal wires cannot 
be used due to high process temperature and a material such as silicide or the like is used, 
sheet resistance of the wires becomes higher than the aluminum wires by one digit or more 
in some cases. For example, in the case of using aluminum for a wire having a film 
thickness of 5000 A, sheet resistance of this wire is approximately around 0.05 Q; 
compared to this, in the case of using polysilicon for the same wire, sheet resistance of this 
wire is approximately around 15 Q. As a result, writing the video signal into the data 
lines is greatly influenced by the resistance of the lead wires. Since each of the lead wires 
is connected to a different video signal line, variation in resistance values of respective 
wires is generated. Thus, variation in writing of the video signal into the data lines is 
generated, which results in decrease in display quality. 

[0009] In order to prevent this decrease in the display quality, methods illustrated in FIGS. 
4 and 5 are used conventionally. In the method in FIG. 4, variation in resistance values 
among the wires is eliminated by increasing wire width of the lead wires SI, S2, S3... in 
proportion to wire length. Further, in the method in FIG. 5 (Japanese Published Patent 
Application No. Hei. 05-307165), variation in the resistance values is eliminated by 
changing shapes of the lead wires in response to the wire length. 
[0010] 

[Problems to be solved by the invention] A conventional method of decreasing data wires 
increases load of the data lines, so that the number of pixels increases; in the case where 
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time for writing the signal into the data lines is short, it leads to increase in load of the data 
line driver circuit. Since a TFT has worse crystallinity and higher on-resistance compared 
to a single crystal MOSFET which is formed over a silicon substrate, particularly in a 
driving circuit built-in type liquid crystal display device, increase in load of switching 
circuits leads to decrease in display quality. Accordingly, an efficient layout of the 
switching circuits is needed without decreasing the number of the data lines. 
[0011] In addition, in a conventional technique is characterized in that values of wire 
resistance are equalized by varying shapes of respective lead wires. Therefore, in the 
conventional method, a size of resistance of the lead wires has pattern dependency. That 
is, although patterns are formed so that the lead wires have uniform resistance values over 
a mask, patterns which are actually over a substrate have different completion size in 
accordance with their shapes; as a result, the resistance values of the lead wires vary by 
respective shapes of the wires. Thus, in a finished liquid crystal display device, there is 
still variation in the display quality. It is difficult to design a pattern over a mask 
considering this pattern dependency; if that is possible, there is a problem in that this 
process cannot accommodate when process states change. 

[0012] In addition, in an active matrix liquid crystal display device, the number of video 
signal lines tends to increase in accordance with increase in the number of the pixels due to 
color display, and making smaller and higher definition. This is for decreasing substantial 
writing frequency by increasing the number of the video signal lines. Therefore, the 
number of intersections of the lead wires and the video signal lines increases and length of 
the lead wires gets longer at the same time. In the conventional method, as the length of 
the lead wires gets longer, difference among the respective shapes of the lead wires 
increases so that the pattern dependency increases. In other words, the conventional 
method has a problem in that reliability decreases as the number of the pixels increases and 
the number of the video signal lines increases. 

[0013] As described above, problems of the conventional technique are that a thin film 
transistor which can accommodate a fine pitch is needed and uniformity of writing of a 
video signal is maintained at the same time. 
{0014] 
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[Means for Solving the Problem] In FIG.1, there is the data line driver circuit 12 which is 
formed between the pixel matrix 22 which is over the substrate 11 and an outer 
circumferential edge of the substrate, the direction (a lateral direction in the diagram) of a 
side of the outer circumferential edge is denoted by an X direction and a direction from the 
outer circumferential edge to the pixel matrix (a longitudinal direction in the diagram) is 
denoted by a Y direction. The present invention is characterized in that circuits using thin 
film transistors are arranged in the Y direction apart from each other so that a layout of the 
X direction can also accommodate the fine pitch, and variation among the wires of the lead 
wires is suppressed by optimizing arrangements of the switching circuits and the video 
signal lines. In addition, it is characterized in that variation in display characteristics is 
eliminated to improve display performance as well as a layout which accommodates the 
fine pitch without process dependency and with stable resistance values can be provided by 
uniforming the shapes of the lead wires. 
[0015] 

{Embodiments] 

(Embodiment 1) In FIG. 6, an embodiment of the present invention in the case where 
switching circuits using thin film transistors is applied to the driving circuit of the liquid 
crystal display device is described. Here, a part of a wire configuration of the switching 
circuits and the video signal line periphery is illustrated. Three video signal lines VI, V2, 
and V3 are connected to the respective data lines XI to X3 through the lead wires SI to S3 
and the switching circuits SW1 to SW3. The respective switching circuits operate 
switching of high resistance and low resistance in accordance with timing where bit signals 
at which are output from the driving timing control portion is applied to a gate line G123 
for the switching driving circuits. 

[0016] In a switching circuit such as an analog switch, the video signals are written in data 
lines in a short period of time so that resistance is required to be sufficiently low while it is 
on a selected state. However, a TFT has poor crystallinity compared to a single -crystal 
MOSFET so that in the case of forming the switching circuit such as an analog switch, 
wide channel width is required in order to obtain sufficiently low on-resistance. Actually, 
the channel width is required to be wider by one digit or more compared to a case of the 



14/25 



English Translation of JP 07-294870 

single crystal MOSFET. In addition, channel length cannot be made short like the single 
crystal MOSFET so that shortening a pitch of the X direction is limited; as a result, the 
switching circuits take up a considerable large area in the driving circuits. Accordingly, 
in the driving circuits of the liquid crystal display, it is a point of making smaller and 
higher definition that how this switching circuit is efficiently arranged in small space. 
Further, in the case of performing color display using color filters, the number of video 
signal lines is generally 3n (n is a positive integer) since video signals of respective colors 
of R, G, and B are input from the outside. Timing of on/off of the switching circuit which 
writes these signals in respective data lines has to be equalized at least at a time of writing 
signals of three colors. 

[0017] The thin film transistor circuits of the present invention shown in FIG; 6 are 
characterized in that the switching circuits SWl to SW3 which are adjacent are arranged to 
be separated from each other by channel width (W) of TFT which forms the switching 
circuit or more (D > W in FIG. 6) in the Y direction (the longitudinal direction in the 
diagram). Thus, when the switching circuits are arranged apart from each other in the X 
direction (the lateral direction in the diagram), a pitch of the X direction per switching 
circuit is decreased so that the switching circuits can accommodate the fine pixel pitch, and 
thus, the liquid crystal display device can be easily made smaller and higher definition. 
[0018] In the case of the single crystal MOSFET, if the wire over the silicon substrate is 
long, capacitance is formed between the wire and the silicon substrate to a corresponding 
extent, so that it is an iron rule to shorten the wire length anyhow. Since the switching 
circuits formed with the thin film transistors need considerably long channel width as 
described above, the switching circuits is enlarged in the Y direction, and thus, in the case 
of employing the arrangement shown in FIG. 6, the wire length of the lead wires SI to S3 
would be considerably longer. In the case of applying this to the wires which are over the 
silicon substrate, parasitic capacitance is very problematic; however, in wires in thin film 
transistors which are over an insulating substrate, no capacitance is formed between the 
wire and the substrate so that increase in the length of the wire is hardly problematic. 
Accordingly, the arrangement of the switching circuits of the present invention is 
particularly effective in the case of forming the circuits using thin film transistors. 
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[0019] In FIG. 7, the thin film transistor circuits of the present invention is illustrated. 
The thin film transistor circuits of the present invention are characterized in that a plurality 
of switching circuits share the gate lines for driving the switching circuits. Three 
switching circuits SW1 to SW3 are driven by signals which are input to the gate lines for 
driving the switching circuits Gl to G3. These gate lines for driving the switching 
circuits Gl to G3 are electrically connected to one gate line G123 for driving the switching 
circuits, and this G123 only crosses into the video signal lines in the layout. In the 
arrangement of the present invention shown in FIG. 7, since three switching circuits share 
the gate lines for driving the switching circuits, the number of gate lines for driving the 
switching circuits which cross into the video signal lines in order to drive these three 
switching circuits is one; thus, the gate lines for driving the switching circuits crosses the 
video signal lines only at three portions. Compared to this, in conventional wires in FIG 
4 and FIG 5, in order to drive three switching circuits SW1 to SW3, three gate lines for 
driving the switching circuits Gl to G3 are provided; thereby, the portions where the gate 
lines for driving the switching circuits and the video signal lines are crossed with each 
other amounts to nine. Since the number of the portions where the gate lines for driving 
the switching circuits and the video signal lines are crossed with each other can be reduced 
by sharing the gate lines with a plurality of switching circuits in this manner, decrease in 
yield caused by a short-circuit defect between the wires can be prevented in accordance 
with this. At the same time, since capacitance between the wires which is between the 
video signal lines and the gate lines for driving the switching circuits is decreased, load 
capacitance of the video signal lines is decreased so that the load of an external circuit for 
writing video signals into the video signal lines can be decreased as well. 
[0020] Further, as shown in FIG 6, the gate lines G123 and G456 for driving the switching 
circuits can be shared by providing the switching circuits SW1 to SW6 in the Y direction 
apart from each other by the channel width W or more. As shown in FIG 6, space of the 
Y direction in which the gate lines for driving the switching circuits G123 and"G456 can be 
laid out is provided between the switching circuits SW1 to SW6 which are provided apart 
from each other in the Y direction. When the length of the layout space of the gate lines 
for driving the switching circuits of the Y direction plus the channel width W of the 
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switching circuits is denoted by D, the gate lines for driving the switching circuits can be 
provided between the switching circuits which are provided apart from each other in the Y 
direction if at least switching circuits are provided apart from each other in the Y direction 
at the pitch D. Thus, the gate lines for driving the switching circuits can be shared. This 
layout partially saves space which is taken up by the gate wires so that the thin film 
transistor circuit can accommodate the fine pitch, and further, the switching circuits sharing 
the gate lines for driving the switching circuits can be driven exactly at the same timing. 
If the switching circuits which must be driven at the same timing are provided apart from 
each other by the channel width W or more to share these gate lines in the Y direction, 
these switching circuits are surely driven at the same timing. With the arrangement where 
the switching circuits are provided apart from each other by the channel width W or more 
in the Y direction and the gate lines for driving the switching circuits are shared as 
described above, the driving timing can be equalized as well as the thin film transistor 
circuit can accommodate the fine pitch. Further, the yield can be improved and the load 
of the external circuit can be reduced due to decrease in the number of the gate lines for 
driving the switching circuits which cross the video signal lines, thereby the arrangement 
of the present invention is especially effective in the case of applying it to switching 
circuits. 

[0021] The thin film transistor circuit of the present invention is characterized in that when 
the pitch of each switching circuit in the Y direction is D; the wire width of the video 
signal lines is WV; and distance between wires of the video signal lines is SV, D = WV + 
SV is satisfied. Here, as shown in FIG. 6, D is determined by the pattern pitch in the Y 
direction of switching circuits which are adjacent to each other; WV is determined by the 
wire width of the video signal lines in the Y direction; and SV is determined by distance 
between the video signal lines apart from each other in the Y direction. By setting sizes 
of the video signal lines and the switching circuits so as to satisfy such states, distance 
between the switching circuit and the video signal line can be equalized easily. This helps 
the wire length of the lead wires which connects the switching circuits and the video signal 
lines to each other to be all the same so that variation in resistance values of the lead wires 
can be suppressed, and thus, writing characteristics of the video signal lines to the data 
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lines are improved. At the same time, since the lead wires have the same wire length, the 
resistance values of the lead wires are simply determined by wire width of the lead wires. 
Accordingly, calculation of wire resistance in a design step becomes easy, so that 
efficiency of design can be improved. 

[0022] In FIG. 8, a schematic diagram of the thin film transistor circuits of the present 
invention which is related to a connection between the video signal lines and the switching 
circuits is shown. The thin film transistor of the present invention is characterized in that 
the number of the video signal lines is m x n (m, n are integers), and when m switching 
circuits are provided apart from each other by the channel width or more in the Y direction, 
video signal lines to which these m switching circuits are connected through the lead wires 
are at an interval of one per n in m x n video signal lines. By combining the connection 
of the video signal lines and the switching circuits as described above, variation in length 
between the lead wires which connect these video signal lines and the switching circuits to 
each other can be minimized. For example, in FIG 8, six video signal lines are arranged 
by satisfying m = 3 and n = 2. Three (=m) switching circuits SW1, SW2, and SW3 are 
provided apart from each other by the channel width W or more in the Y direction, and 
video signal lines to which these switching circuits are connected through the lead wires SI, 
S2, and S3 are VI, V2, and V3 respectively, and these video signal lines are at an interval 
of one per two (=n). If SW3 is connected to V3, SW2 which is next to it is connected 4o 
V6, and SW1 which is next to it is connected to V2, other lead wires S4, S5, and S6 
become inevitably shorter than the lead wires SI, S2, and S3. However, if the video 
signal lines and the switching circuits are connected to each other in accordance with a 
connection method of the present invention, variation in the wire length of the lead wires 
can be minimized. Further, if space which is taken up by the switching circuits and the 
video signal lines is set as appropriate, the distance between the switching circuit and the 
video signal line can be all equalized. 

[0023] In addition, as shown in FIG 8, by equalizing the wire width of all the lead wires as 
well as equalizing wire length LS of the lead wires, shapes of all the lead wires can be 
uniformed. Here as shown in FIG 8, the wire length of the lead wires is defined by 
intervals between contact holes LS for connecting the lead wires to the video signal lines 
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and the switching circuits respectively. In FIG. 8, the lead wires SI to S6 have the same 
wire length LS and the same wire width to have a certain resistance value. 
{0024] In the liquid crystal display device, in the case of assuming a series of path of the 
video signal lines, the switching circuits, and the data lines as the whole, they form a low 
pass circuit including resistance connected in series and capacitance connected in parallel. 
Accordingly, how many the video signals can be written into the data lines is determined 
by a time constant which is a product of the resistance value and the capacitance value. 
Therefore, when this time constant varies by each data line, nonuniform writing is 
performed. In order to prevent this, the resistance values of the lead wires are particularly 
required to be equalized in the series of the path. Since the wires of the liquid crystal 
display device do not have load capacity which is generated between the wires and the 
substrate, variation in the wire resistance has greater influence on writing of the video 
signals than the variation in the wire length. By uniforming the shapes (the length and the 
width) of the lead wires as described above, shapes of paths of video signals which are 
written from the video signal lines into the data lines through the lead wires and analog 
switches are uniformed, and thus, the decrease in the display quality due to the variation in 
the writing characteristics can be prevented. At the same time, since the shapes are 
uniformed in all the paths of the video signals, a pattern which is over the substrate is 
always the same completion shape without the pattern dependency. In addition, even if a 
formation process of the thin film transistors changes, the completion shape is always the 
same. Therefore, a thin film transistor circuit which has stable writing characteristics 
without being influenced by the process can be obtained. 

{0025] In FIG 9, an embodiment of the case where a high melting point metal is used for 
the lead wires is shown. Compared to the case where wires of silicide or the like are used 
as the lead wires as described above, a high-temperature process can be used by using a 
high melting point metal such as tantalum, tungsten, or chrome; thus, the resistance values 
of the lead wires SI to S6 can be decreased by one digit or more at the same time. 
Therefore, decrease in the writing characteristics of the video signal lines to the data lines 
due to the resistance values of the lead wires does not matter, and thus, the distance SV 
between wires of the video signal lines can be made long as shown in FIG 9. Thus, 
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capacitance between the wires which is among the video signal lines is decreased so that 
capacitance of the video signal lines itself can be decreased. In long wires which are over 
the insulating substrate such as video signal lines, there is no capacitance between the 
wires and the substrate; however, capacitance of the wires which are adjacent to each other 
becomes effective instead. This particularly becomes more significant as longer the wire 
is as the video signal lines. By taking the distance between the wires large as illustrated, 
the capacitance between wires of the video signal lines is reduced, so that writing of video 
signals from the external into the video signal lines can be improved. By using a high 
melting point material for the lead wires in this manner, the time constants of the video 
signal lines are decreased so that writing characteristics of high frequency video signals 
can be improved; thus, a thin film transistor circuit having excellent frequency 
characteristics can be obtained. 

{0026] (Embodiment 2) The liquid crystal display device of the present invention is 
characterized by having the layout shown in FIG 6 as the wiring structure of the periphery 
of the switching circuits shown in the block diagram in FIG. 1. Usually, in the case of 
performing color display by using color filters, video signals which accommodate red (R), 
green (G), and blue (B) is input from a data line driver circuit side. Accordingly, 
assuming the case of using the same pixel size as monochrome display, the same pixel is 
divided into three in the X direction and color filters of R, G, and B are made to correspond 
to respective pixels. That is, the number of pixels in the X direction is tripled and a pixel 
pitch is one third. Therefore, particularly in the case of the color display, how the thin 
film transistors in the X direction are made to accommodate the fine pitch in the data line 
driver circuit determines making smaller and higher definition. By providing switching 
circuits apart from each other by the channel width or more in the Y direction as in the 
layout of the switching circuits shown in FIG. 6, a pitch in the X direction which is taken 
up by a switching circuit is decreased so that the thin film transistor circuits can 
accommodate the fine pitch in the X direction while keeping writing capability of the data 
lines. Thus, the liquid crystal display device can accommodate the color display without 
changing the size of the liquid crystal display device. 

[0027] In addition, the liquid crystal display device of the present invention is 
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characterized by having the wiring structure in FIG. 6 as the wiring structure of the 
periphery of the switching circuits shown in the block diagram in FIG. 1. Here, the case 
where the number of the video signal lines is six is shown. Three switching circuits are 
space-savingly provided in the Y direction, and these three switching circuits share the gate 
lines for driving the switching circuits. At the same time, video signals which 
accommodate three primary colors of R, Gt, and B are input from the external into each of 
the video signal lines VI, V2, and V3 to which the these three switching circuits are 
connected through the lead wires. Since resistance states of the three switching circuits 
which share the gate lines for driving the switching circuits always become low when 
signals are input to the gate lines for driving the switching circuits, video signals of R, Gj, 
and B can be written into the data lines exactly at the same timing. Thus, color 
unevenness caused by a lag of writing timing of each of signals of R, G, and B can be 
reduced so that a liquid crystal display device having excellent display characteristics can 
be obtained. 

[0028] Further, the liquid crystal display device of the present invention is characterized by 
having the layout shown in FIG. 8 as the wiring structure of the periphery of the switching 
circuits shown in the block diagram in FIG. 1. In the case of performing color display, a 
plurality of video signal lines are inevitably needed and respective signals are required to 
be free from variation. Since the shapes of the lead wires can be almost the same for all 
the data lines by using the layout in FIG 8, variation in writing characteristics of each data 
line can be eliminated; hereby, unevenness of luminance of each data line can be 
eliminated. 

[0029] The liquid crystal display device of the present invention is characterized in that a 
lead wire material of a high melting point metal is used and by having the layout shown in 
FIG 9 as the wiring structure of the periphery of the switching circuits shown in the block 
diagram in FIG 1. When the capacitance between the wires of the video signal lines 
becomes large, the load of the external circuit for writing the video signals into the video 
signal lines is increased. This is because in order to lower the time constant by decreasing 
output resistance of the external circuit, power consumption of the external circuit is 
increased. Since the high melting point metal wires are used for the lead wires, the length 
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of the lead wires does not matter, which results in sufficient capacitance between the wices 
of the video signal lines which are next to each other. Accordingly, the load of the 
external circuit can be reduced. 

[0030] As described above, with respect to the thin film transistor circuits of the present 
invention, a switching circuit to which is adjacent is separated in the Y direction by 
channel width of the switching circuit or more, so that the respective switching circuits can 
be provided by closing in the X direction; and the pitch in the X direction which is taken 
up by a switching circuit can be decreased. Accordingly, making the fine pitch can be 
realized. In addition, a plurality of switching circuits share the gate lines for driving the 
switching circuits, so that the number of the gate lines for driving the switching circuits 
which are crossed with the video signal lines can be decreased; hereby, defects caused by a 
short circuit at intersections of the video signal lines and the gate lines for driving the 
switching circuits can be decreased, which leads to improvement in the yield and cost 
reduction. Further, the adjacent switching circuits are provided apart from each other by 
the channel width and space where the gate lines for driving the switching circuits in the Y 
direction, and the gate lines for driving the switching circuits are shared, and thus, finer 
pitch can be realized and the switching circuits can be driven completely at the same 
timing. At the same time, the number of gate lines for driving the switching circuits 
which cross the video signal lines is decreased, so that the yield is improved, and thus, the 
load of an external circuit which writes video signals into the video signal lines can be 
reduced. In addition, D = WV + SV is satisfied where the pitch of the Y direction of each 
switching circuit is D; the wire width of the video signal lines is WV; and distance between 
wires of the video signal lines is S V, and distance between the video signal line and the 
switching circuit can be equalized easily, the variation in wire length of the lead wires can 
be suppressed so that the efficiency in the design step can be improved as well as the 
writing characteristics of the video signal lines to the data lines are improved. Further, 
since combination for connecting the video signal line and the switching circuit to each 
other is optimized, variation in distance between the lead wires can be minimized. 
Additionally, if sizes of the switching circuits and space between the video signal lines are 
Set appropriately, the distance between the video signal lines and the switching circuits can 
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be equalized entirely. Furthermore, since all the lead wires have almost the same wire 
length and wire width of the lead wires are almost equal, the resistance of the lead wires 
can always be held constant even if the shapes of the wires change due to variation in 
manufacturing process, changes of the process, or the like, and thus, variation in output 
signals can be prevented. On the other hand, since the material of the lead wires is the 
high melting point metal, the resistance values of the lead wires can be greatly decreased. 
This helps an interval between the wires of the video signal lines which are next to -each 
other be taken wide, hereby, the capacitance between the wires which is between the video 
signal lines can be decreased; thus, the writing characteristics of the video signals lines can 
be improved. 

[0031] Since the driving circuits is formed by using a thin film transistor which can 
accommodate the fine pitch, making smaller and higher definition of the liquid crystal 
display device of the present invention can be realized. In particular, since the switching 
circuits can be miniaturized, color display can be performed by a liquid crystal display 
device having the same size. And since three switching circuits which write the video 
signals of R, G, and B into the data lines share the gate lines for driving the switching 
circuits, the writing timing of these three primary colors is synchronized completely so that 
excellent display characteristics without the color unevenness can be obtained. In 
addition, since thin film transistor circuits where the shapes of the lead wires are not 
influenced by the process are used, excellent display quality without luminance unevenness 
of each data line can be obtained. Moreover, since the capacitance between the wires 
which is between the video signal lines is decreased by using a high melting point metal as 
the lead wires, the load of the external circuit which inputs video signals into the liquid 
crystal display device can be reduced. 
[Brief Description of the Drawings] 

[FIG 1] A block diagram which shows the whole structure of a liquid crystal display 
device. 

[FIG 2] A diagram which shows a layout of the video signal line of the data line driver 

circuit and therearound over the substrate of FIG 1. 

{FIG 3] A cross-sectional view of the switching circuits of FIG. 2. 
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[FIG. 4] A diagram which shows a layout of the video signal line of a conventional data 
line driver circuit and therearound over the substrate. 

[FIG 5] A diagram which shows a layout of the video signal line of a conventional data 
line driver circuit and therearound over the substrate. 

[FIG 6] A diagram which shows a layout of the video signal line of a data line driver 
circuit using a thin film transistor of the present invention and therearound over the 
substrate. 

[FIG 7] A diagram which shows a layout of the video signal line of a data line driver 
circuit using a thin film transistor of the present invention and therearound over the 
substrate. 

A diagram which shows a layout which is over a substrate of a video signal line periphery 

of a data line driver circuit using a thin film transistor of the present invention. 

[FIG 8] A diagram which shows a layout of the video signal line of a data line driver 

circuit using a thin film transistor of the present invention and therearound over the 

substrate. 

[FIG 9] A diagram which shows a layout of the video signal line of a data line driver 
circuit using a thin film transistor of the present invention and therearound over the 
substrate. 

[Explanation of Numerals and Symbols] 

11 transparent substrate 

12 data line driver circuit 

21 scan line driver circuit 

22 pixel matrix 

VI, V2, V3, V4, V5, and V6 video signal lines 

SW1, SW2, SW3, SW4, SW5, and SW6 switching circuits 

SI, S2, S3, S4, S5, and S6 lead wires 

PI, P2, and P3 pixel matrixes 

XI, X2, X3, X4, X5, and X6 data lines 

Yl, Y2, and Y3 scan lines 

Gl, G2, G3, G4, G5, G6, G123, and G456 gate lines for driving switching circuits 
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1 semiconductor layer (including a P-region and an N-region) 

2 liquid crystal cell 

3 storage capacitor 

4 pixel transistor 

5 contact holes 

6 drain-side wires of switching circuits 

7 source-side wires of switching circuits 

8 gate insulating film 

9 interlayer insulating film 

G1P, G2P, and G3P gate lines for driving P-channel switching circuits 
GIN, G2N, and G3N gate lines for driving N-channel switching circuits 



D 


pattern pitch between adjacent switching circuits in a Y direction 


W 


channel width of switching circuit 


wv 


wire width of video signal line 


sv 


distance between wires of video signal lines 


LS 


wire length of lead wires 



Continued from the front page 
(51) 

Int.Cl. 6 Identification Symbol JPO filing number FI Technical Indication 
H01L 29/786 



25/25 



<19)B*n*IW <J P) (12)^A§§WW : 'i^S (A) (ll)#f*lii«£HH#^ 

#5B¥7-294870 

(43)iiMB ¥fi£7fF(1995)limOS 



(51) Int. CI. 6 




F I 


G02F 1/133 


505 




1/1343 






1/136 


500 




G09G 3/36 








9056-4M 


HOIL 29/78 311 A 






»#JBC0SC44 OL (^:12H) *&Klctt< 


(21)ffl*#4§ 


1#8I¥6- 85044 


(71) miH A 000002369 








(22)ttiBQ 


5PfiK6^(1994) 4^22B 








(72)89§# * 






filfJRSRra rfJxfP 3 Tfl 3 # 5 *j t'f 3 












(74)«SA #a± ft* «HgR WIS) 



(54) [|£9§©£ffc] *&h7>v;*3'EK*3«fctf^n£fflV>fcttfi**8fll 



(57) [£*?)] 

-t. 

SWl, SW2, SW3 • • • Sr^^etJJCU'f T 1 ^ hT 

* z. t ic j; o mm t: -y ^tr^fisw^ic-r * ti^^f tr. 



3123 G456 




SW3 



6W2 



XI X2 X3X4 XS Xt 



( 2 ) 



\Z^X. ^-^J68Ki(j|5I8S^ttllB^»(Dia^l6] (X 

*m& wifcmm-? h u ^ xnm^mmm^ ( y# 

xmKt&mm&ftvx&mL. m^mwi^^^>ifm^ 
Yismz&7.-( y^m&<n?- j r*)vm$x±Mnx^zz. 20 

Kfc^T. ^-^»Wi«HltedmSB^.«*©2i^|fiI (X 

m*mzmmii&&m&ftLxmn&mv, m$m»m^ 

xm&m2mv&mi:ifitft : r-?mi:tfmn&m.Tz>Wi 
mRzfi#mnmmvim\zW)i?tf*:ti?ti® o »*. <=> 

«»CDiEX-f y^lHliSdiBtfEX-f y 

^iHiisEKiffly-hiR^^wLT^^^t^^ai-r^ 40 

»mfrzwjfcmm-?bv?7.<DMi$.m&mi]fa (y# 
nmmzmmmmmzitLxm*LmmL. mmvumn 
E«<h. ^n^osgi^mLse^t^n^cD^^ffiLis 50 



1#B8¥7 -2 9 4 8 7 t) 
2 

xmm^mvmm^tn^-^m^mmt&m-r^ 
t&Rzf#mnmmftm\zt)]fttf*:ft*ti® o & x znz 

X-f >y^{HlK<t, W3EKtbiS"f = <=>lfflEX 

-h*&<!:£#U «fcf SlKrEX'f^Qg&m® (m« 
£Yjjfa\ZK^\Z*<Drr*)\s1i&EJL±mLX 
Elf 5Cit-il©L"f 7^ K^^->*^BK^nT 
V>T. ^n^mffiWX-f y^leli&TitT.-f -y^SmBSKiftffl 

(I**3R4] jffliBX-f •y^lUKO»«T«>'bO*iY* 
|6]trtfy^D©WI»S:fcoTl2«$tlT^T. MElftfc 

SifD=WV + SVC*4uiS;^tit2.»**l 

[fflt#Jg5] ffiEX-f y^lHlK©«»-r«.fcOd«Y^ 

iflClWV, lfflEl**t«*t»IU!<&m**< SVT* 
5itD=WV + SVt*4ui^*it*lll**2 
E*0»IK h 7 >y^i'@B. 

(6HCtf-y^D©P B HH?&fcoTiBll$nTUT. WES** 
5ttD=WV+SV^ii:S;1liit6ll**3 

7 ] lWEl*0i«#*W>*»#m x n * (m, 
n\tJE<D&$0 X3b-z>X. i«t««IEX-f ^m»m 
e*Y*|6jlca^{c-5-©^V^JW«ai:»U-CiB«'r«. 

th-r-SS^JS 1 E*<75*l!l h 7 

8 ] «rE«t«5(t#«<0*»^m x n * <m , 
nitlEOmm T*-dT. SffttiiEX-fy^aKm 
e ^ Y 15\p\ ICS VMC-t * *;MS£U:AI L X««-T 

misX^z&mm^miz. Y^c^itsmxnw 

{|«*JS 9 ] ?fflEB*ife«*t*S<7)*8c*<m x n * <m. 
nfiIE<^fi»:) T**oT. BUft-T^WEX-f yfSBm 

i@ ^ y ^ k av» tc -E- o^- y * jvm&,±m l, x-ibbt * 

;i <h t— ^ cd v ^ 7 v h /i ^ -> ^ n-c -V i2> i 



( 3 ) 

3 

ttkmiSmfc (C*3 1>T n $Hz 1 *©Mlir?& £ H £ 
£-T*ffll** 3 E«©ftBt h 7 >->*X*lHlft. 
(»*«10] M£9l*tULEtt©Ettft€ftfttt* 

ft. x-fy^ais-e-ti-^ntgi^aiuEai^fittuw 

ffiLE«©E«fi£E«<B#£T©5IStHLE«raT* 

mis. 

1111**11] ifflE3l#ffiLEft©Eft:S£i*ftffi# 10 

ft. x-r 2/^iiatt-ttneni:3i*aLE«39«*«*iifr 

*r3>*? h*-;UWI©mft"C£tlTS£S. fl&E5l£ 
B LKft©Kft££E««a<£T©5l#tii UEiBT* 
LV>£££4#a£T*tt**2E«©»fth7>^X;5' 
OK. 

{»*«12] llflE9l€fttlLEft©Eftfi£i!feft«*§- 

ft, x-r yf i @»-en-e r ni9i*WLE«^««aEiirr 

ULE«©E«fi£Eft«a<±T©5l*HiLEftnirT?ft 
L^;i££4$«£T*ft**3E*©ft«h:7>v?X* 20 
13ft. 

{»**13] ME9ietfiLEft©E«ft£ft4kft* 

«. x< y^Eift-t-n-entsi^ffiLEft^ftftftft-r 

*=i>** b*-JI/W©KftT5&!St-*££. 81E5I£ 
tt LEft©Eft££E««**£T©3l#ai LEftRTCft 
U^t £1#a£-!r *»** 4 Eft©ftft h5> S?X * 

Eft. 

{ft** 14] ii(rE5l#mLEft©Eft££i*ft«# 

x-r y ^ia»"ttne*ii9i*aLEft«»ft«««rr 

«3>^i^ h*-;PW©EHTJB«"r*t*, *flE§l€ 30 
ttl LEft©EftS £EftE**£T©3l*Bl LEftWTft 
LMC£*ft«iTMMMI5E«©ftilhS>5?X* 

©ft. 

[»*JS15] mE9l*ttbEft©fiftft£ft*flr* 
ft. X< y^Htt*tt*tt£5l*WLE«aH»«««rr 
*3>i5^ K*-;MS5©mftT£4rr-5££. WE9I* 
ffi UE»©E»S<hEft«d^T©3l*ffl LEftW^* 
bv> 6 E«©ftKh 9 >5>** 

0ft. 

[»**16] ME9l*UlEtt©Eftft&ftft«* 40 

«. x-fy^ia»-t*i*nt9i#ttibEft!8«ft«««!r 

ffl LE»©Eftfi£Eft«*<£T©§l*tiJ LEftffi7« 
Luc £**»£**»** 7 Eftoftfth 5 >S?X* 
@ft. 

i»*®17] ffiE9l*itiLEft©B«ft&ftftfflre 
ft. X-f y^Bft*tt*ft£9ieULEtttfttftttflrr 
9 h#-;pm©EET*«TS£*, ME3I* 
fflLE«©E«ft£Eft***£T©§l*HJLEftmTft 
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©ft. 

[ft** 18] WE9l£HiLE»©Bft*€:l!*ft«* 
ft. X^y:FEft*n^n£§l£ttJLEft*<*«&ftT 

tB LE»©Eftfi£E««**£T©9l€riil LEftMTft 
LUC££#»£T*W**9E*©»fth7>>>X* 
Eft. 

{ft** 19] l|(iE9!*tiJLE«©Eft*l»#*ftj6 
^It*^ C £ £#«£T.&»** 1 B«©ftBt h 5 > 

-^x^iaft. 

{«*«2 0] ffiE9l*ULEft©Eftttft#fftMj& 
Z £ £4#«£-f *ft** 2 E*©»« h7> 
-^X^lslft. 

[ft** 2 1 ] MEsietu LE«©E»«»**ft«j« 

d £ £#«£?--&ft** 3 E«©»BI f>7> 
vX^Bft. 

[ft**2 2] iift£3f*ffiLE«©Bft*m*<«ft£ 
Z £ £#«£-f *ft** 4 £tt©ftft h 9 > 

5>X^Bft. 

[ft**2 3] ttE9l*ttLB«©£«tm«t«EA 
C£**M»£-f *»**S E«©»Bt h7> 

v'X^Bft. 

[ft**2 4] ffiE9l*IULEtt©Eft*m#*ftaA 
ft*IT*« £££#a£?--&«**6 £ft©»flt h 5 > 

>>X:*BK. 

{ft**2 5] fflE9!*ttLEft©E«#tt#<ftlfejA 
C £ £#«£-r*«** 7 E«©»BI h 7 > 

S?X*Bft. 

[«**2 6] mE9i*ULB«©E«ttff*<*iftA 

* d £ £*HS£-r *ft** 8 E«©»Bt h7> 

vX^Bft. 

ift**2 7] ME3l*W^Eft©Bftttft#<j«ltA 
Z £ £#a£-T*ft** 9 £«©»« 

i^X^Bft. 

{ft**2 8] ftE3l£ttLBft©Efttttt*<ffaA 
££#a£-T*ft**i 0Eto*ih7 

>V?X*Bft. 

[ft**2 9] ftE5l#aLE»©Eft««sf**ftftjS 
ftftT** 1 lE«©»fth7 

{»**3 0] ft£9l*fflLE«©Eft*m#ftE£ 
&«T£*;i££**a£-rs«**l 2Eft©»«h7 

>^x^mft. 

-[»** 3 1 ] ftB9l*fflLEft©E»»*Wi«»,£ 
&«T&&;i££*!fa£-r*fll**l 3Bft©*Kt*7 
>vX^Sft. 

[ft**3 2] ME3f#ttLEft©Eft*m#fffttj& 
&JSTfc*c:££#a£ir*ft**l 4jB«0»»h7 

>s?x^Bft. 

{»**3 3] ftE9l*ftiLEft©Eft*m*<i*«jS 
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t»*JS3 4] ffiE9l*WUE«0Etttm#tAtt£ 

[R$Jg3 5] lfflte3li*fflLE»®E£#^<i«»!.£ 

[f*JS3 6] fflE3l*ffilE«0B«#*»atftlljA 

Z. t ^^afTSfflS^JS 1 8 E«©i*B£ by 10 
BBS. 

gS£fc^«li2c*gBtC*3^T, ^-^iJSlBfftlElgS^fi 
E*#«^«JC»UT«W«fi««*^LT^L, ME 

■i yrm&mmmy-bmtzmL. ms.^y^m^ 

©BUTT* Y^lSHcfeX-f y^m&£>?-r*)l> 30 

3 8 ] lfflfei*«*«^8!<D|!CJ&< 3 X n * ( n « 
T&*<>:#. 3«<Z>;W yy^m&tfYjjfaiZ 
SVM^-€-W^^^JHi£t±KnTE«^tlT^Tdtl^. 

*LTV^^<i:*4#aiT-5W*«3 7|B«Sro*a«* 
SB. 

[»*i3 9] lffiE5l&ajLEIft®Ett&££4ktt* 

WLE*©E*fiiE*«*«±T05l*fflLEI»M7?« 
LV^ t&1#a<i:-r-58il*« 3 7 se«<o*ft**^«. 
(M$«4 0] flfJte5l€?ttJLEi»OE«lS*i!*a«# 

*u 7-i--y?iii8S^n^n<h9i€ffiLE«ii^*tt»«;-r 

tU LK&OESig t E*Mg#£T © 51 * til U EISraT^s 
L^d<h£#»<iTStt#*3 8fE«©ifciil**Sfi. 

{I»ti4 i] sfrfe5i#ffiLE^coE«s^^i««^ 

^«T-^-5^<t^#a<i:-r-5ill*JS3 7ffii©M^ 
SI. 50 
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&BT-&-S d 4: ^«i-riill*JS 3 8 Eft<Z>*#|*^ 

C«*JR4 3] ffiE5l£fflUEtt0fi«tt&*<;«Mk£ 
^«T-** C £ «W«^-r««^4f 3 9 E*©«tS*7P 
SB. 

{»*JS4 4] ft(IE3l£li]LE*0E«tm*fniMj& 
d £ £ T*ffl!5K3B 4 0 BBOifcjj,*^ 

SB. 

{0 0 0 1] 

^»Kh7>^7.^sfflv^cata*^sBtc«-r-£.. # 

[0 0 0 2] 

ls i <Dttt><oizmw.±.mm-?bvirxm>mzTFTv 

zmwmteftmtm 

{0 0 0 3] -ftWCTf r^f ^ h U 
iSli^l \zzfuyi;m-C7^Tiiy\z <ddX?«*B 
(g^«cD*»^3*<o*^tro^T*-r) . iS9!*«l 
\<D&mM\ZW*-?\-VZ7.2 2. jeS«KWriH)K 2 

1, fe^tfx-rS'SMKBHeJIS 1 2 ntru*. * 
aE«K»)lHlK 2 1 5 >y««»ffl5, Ay 

1 , Y2, Y 3 • • • £E«)-r*. 3feac«*ijK^ttBiC 

&*<k z.n\zmmzt\tz.mmT ft4 tefsstfcicfc o * 

S£* 2 <h«J$«B 3 tci!»iB{§^*t»Sji*-£>««ic^ 

7.-T -y^IUKSWl , S W2 , SW3 • • • RCKUfcBfflt 
Wl. V2, V3SfU x-^*Kid^< 5>y 
*<J»S&<DfliJ^£><&X'f yflBSWl, SW2, SW3 

hff^T.'f y^isllSIKIbffl^-MgG l , G 

2. G3 • • • S:^LTA^jnItetC^:oT^-£>. 
S6fc*y h{M^#X-f y 3HH!l8IRS)ffl<I*§*fcG 1 , G 2 . 
G3- • • -y^tlgSSWl , SW2, S 
W3 • • • \Z\ij£tlZ>ii. &X-f y^MallSSWl , S 
W2. SW3 • • • *t55»tn:«S^efi«tn:iKM<C«0 

2. v 3\zmm2tiT^fzvkmmmty : -*mx 1 . x 
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2 . X 3 • • • lC#flf£*U mmP 1 , P 2 . P3 • • 
{0 0 0 4] jfiff, BlbBBftKaUKA&KSncisV} 

>M£<-r LA>U TFT«y-hfi*L 10 

KttlE5Wfc*. zwffimZMik-TZtzMz. y*-?m 

5045) . ^nte^-^fc^ooHsreftw-r-se: 
m\znzifz>jjm-c$>z>. 

{0 0 0 5] WZTFT<n2ti&7u±.7,<Dm\Z^)^xm 

m-rz> (@3#d . **^-f*;HH*. v-x, 20 
•f \ t -p*sM&&mtL£\z&r)y-hm*$£&5'-bnM 

G1P, -€-<0*C©y-h*ttSV 

5£*tt7;i> = :i?Afc£<DfiJ&tft&«iBIS!6, 7Sf 30 
^ELPSJ*5«tyfNS!TFT7Jl^fi£-r -S. '©cfc^icy- 
hSlGlP, G \Nt7)l=-V<L&m6, 7«)iBg 

[0 0 0 6] 02 tcttrffi^— ^tSK»ilHlES«>B*«t«^«R 

«71'yflHlKiltCMOS7ta^'fyf*«o 
fc«^Sr^T) „ x-**H&»j!5]B 1 2 h 'J ? 

X2 2t(DiES±. **«^«8V1, V2, V3£SI£ 
tBLIE^Sl. S2, S3 - • • £tt&«WK3S£-r * 

K<DS«±T«§l€mLie«gS 1 . S2, S3 - • •« 

>92 h*-&szMLx&Euytmm^mi:<D?)-m'm 50 
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[0 0 0 7] a3B02©X^ y?-mi& (CMOS7t 

M 7 #ttS LBEB£;fr LTIfctftfS ^b*> e.<De*«i«^ 
^*<X-f -yfiKIftffly- h««G IP. G 1 NIC A 

\t&&trUZtjLK> . n>^i7h^-jP5&^LTHH'> 

[0008] ::^Tift«i«#«i«iia©iB«sitc-^«,iTWaE 
t>, m*;7)is.-V2±tLZ<D&mmM*:m^2>. ens 

S 1~S 3^«gE*t«S'JC0H<co< 5tet-mttft& 
tt. WSBTFTKifi^n-feXWy-hEilSG 1 P, -Gl 

Nti^i;«^«fcn2». ^«ie«ncj*LT^— hie* 

&-£>. {fl;Ui«»5 0 0 0 A<D§im\Z7)VS.—^^m 

-otzWi^. d©ia«i©->-h}ata«*ao. osatut 

d©E»©->- hfitntt^l 5Dmii&4. £<Z>B 

nmu^it&mm^mz&m2ftzitft&*m<Dtm* 

[0 0 0 9] d<D3t^S*©<g;TSrB6<rfc*. 
4, ® 5t::*-f«fc5&;£i£a*££nT^-5. -H4<75*te 
T«5l*tilLiE«S 1. S2, S3 - • • ©K«*«S:IB 

lefitctt^i $ -ex** < r c t ic«t ^ TE«sifH!©*tt 
¥5-307165) T-i*mz&i,&im<DMVi.&mm& 

[0 0 10] 

{fgHj##jfcL«fc3<i:-r*sija] ^*«?^-^aE*«:a* 
*mmw>m&<Deim<D®i:iz-z>utfz>. tft«->u=i 
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te**.&K©&Tf::-pft#£. Lfc^oT. x-*«© 

[ooii] SE*©&ffi-m, §i#asLiEi»-^n 
^ti©!^ £gft o *> © KT* £ t lc«k o T&mi&Vi 
©tt£^5ATi^*;i<h;W#«T;&-5. Z.<Dtztb. ft* 
©^»T«?l€tB LE*S©i8;irE©*:££ tCA*- 

-rft*?^ vxi7±-ettsi£tbLEifa©jgift io 

SftoT<*. £©fcai>, T^*^ofcffift*^«-c 
tttt&&LT£^aK©tt&?#?PtiMrfS. V7.i7± 
K£V>T£©/t*->&#tt£#*Lfc/1*->Si§f-£ 

[0 0 12] T^^^hU^XfcJISeTPgB 20 

m*\ztt>te^T&mm^mv>*&tfm*-rz&ft&$> 
•6. ^n«, i!*0ifi*f **©*»***•$> u &nmumz 

-SfcafcT**. £©fca6litrE5l£tiJ 
#fflLE*8©*£fcg<ft*. 3l£ttiLB*g©g£a<fi 

<ft*«<h\ ft*©#ttTte§i£ttjLE£i©-£-*ven© 

•6. -g-U«i^«)<hSe3|E©*ffittH*»:75^<ftOI!fc«HI 
*HSl©*&a<£ < ft £ S <!:«*itt#<£< ft * i M p IBS 30 

[0013] ^©.fc^^^fiwosiH^aiaiitfy^ 

C^oI«gftS»Kh^>->*X^*^ST**^ii. d 
n<fcHI$[CI!fc<fc^©»l*ii*©i§-tt£#0 H tT* 
-£>. 

[0 0 14] 

[Wift«ftT6fc»©¥R] HlKfc^T. £« 1 1 

mum (H+**ift) tx^Fift, me^Nt^&m? 40 

MJ*X2 2©#|rJ (04>«f*|nl) *Y*|S|fr*. * 
E«©*MK**5**££T:/n^;*<ft£tt!&tfc<. L 
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[0015] 
[£J6fcl] 

X-f y?-@K£ttA£a*!K*0MMaiftCft;fl Lfcfc^ 

*««*«Ha©E«*ifi©-«*«*-r*. 3*©* 

M«IV1, V2, V3te5l£ttJLE*S 1 ~S 3R 
C^X'Ty^lHliSSWl~SW3«r^L.T&7 J — ^«*X 1 

[00 16] jrHox-f y9«lNrct*g 

L^LTFT tt*^fiMO SFETi tfc^T*£fttt;&t« 
SFETOf^(;tt'<Tlffi£t±ft*;i'«^#<t 

e.ftitn«fteftvi. ^r^ftfeJM&jfcMos 

F ETOi 5 t-'h£ < H:?£ftt>fcK>X3rffI0> fcf v^ti 

»BI»fc*V»T*ft 0 ©*B«££J6* £ £ {Cft*. ft 
oT. *ftX*««©K»eil8tC*5^Ttt^O^-f 

S!*l(WKfc©#-f >MC&*. *fc*7-7^;i/^Srffl 
l/^T*7-«*S:-r*»^. R , G. B©*n-ett©6 

-ft«l:3n* (n«iE©«E«C) <bft*>. :n^C«f 
tfc^-^aK^fc&trX-f >y^|5lK©*>^-7©^-f 
5 >^tt'>ft< it. 3fe©«^*»*jity|RiC-€-^-pT 
Hfttttltfft&ft^. 

[0 0 17] B 6 (C*?*ft9i©fflth 7 >S>:*4rm 
ttl«t*X'fyfB»SWl-3i»tY*l*l 
ft) KX-f y^@Be*li&-*'«TFT©7*:K>MI 

(W) «_h«.ttTE«&nTH* <®6*T«D>W) 
iitftlit*. H*U:J:DX-ryyeiB*BBS©J: 

X-f y^EHS 1 ^©X^lSl^try^S/jNS <-r* 
Clt^T^, *«ftiB*t;y?-K^Blll6ift:*©7f* 

[0 0 1 8] miieffiMOSFET©«^. ->U3>*« 

fc««*tf!^-r-6©T, E«S«i<'7&^<®< "T*©«« 

«S95E©«t 5 «'^ft 0 ftl^* *;Mi*«4MKi:fca YJSF 
(6){c^:^<ft0. H6 KSrEtti? fcl^SltWt 

Ei»s i ~s 3©fi«ft*i«ift<&9Tt*5. :n 

7it-> u 3 >»*±©E«©«^»<fe-r«««Offl«39»* 



( 7 ) 

11 

msk&fojtnmm h7>~sz*iz&wzmm-e 
<!^l;5^^:^ist^ z&im ttzt> u-? t*5E^cd 

X-f y ^0&CDEKfi#{C**t N7>^^Sffll>T@ 

[0 0 19] H7K*»»©*ilh5>^X*iail£* 

K#X -f y^B&iRftffly- h«4MLTU4Ii$; 
«p«<!:-r-6. 3fl©X-f y^BggSWl-SWSteX-f 

«ft£*i*. ^*-i£X< 7f@BEfiffiy-h»G l~ 
G3ttl*07.-Ty^lHlKK»lffly-hlSG 12 3i:I 
«««snxv^T^<DG 1 2 3©*#l*«M§*lit£Wj!J 

&Jt>CI*|ftra^*l£*g)oT^*X'f y^@gS»»ffly 

A,T^-S. Ctl»C^LTE4, E 5 {C^-TS!*©Elfi!T 20 
tt 3 e<2 X < y Allies S W 1 ~ S W 3 & * C 

3*©^ y^lsl&ffi»ffly- M*G 1 ~G 3 

~V3£©£*T£&te9tti*r i t>i&2>. ;L©«K:*ft© 

x< y ^@gsry- h«*#*rr**c «fc 0 X< y ^0 

e.tuiA'T^(»T% CtlKi <b&t>E*M4»&lfc£ 

«***ij>^c < tj.z>fz*b9kmm^&<Dfkm®m&>m < tt 30 

[0 0 2 0] ^e.(CEI6©«k5tX-ryf 1 iggSSWl ~ 
SW65 Y^fafCy^ *;HIW£t_hll LTE«f * C £ 
CioTM y^FIBttKftffly— h*RG 12 3, G 4 5 
6 06lC^-TJ;plr. Y# 

(6]fC*3S^J8 LTES LfcX-f y ^HlgS S W 1 ~ S W 6 
roWKX-^y^igS&ISBibJBy-h&Gl 2 3. G4 5 6 
£U^7tf hTfri^ttWY^rax^-XSr^tf*. X 
-T y^^Ko^r^^ffiwtcx-f y^0KBf6ffly- h 40 
«<01W8BY^|6] U-f T V h X^-X SrJD AfcftS £ D <h 

-r*t, '>f«t< i'b-t-n-^ncDX'r y^sKs-try^D 
fc*»tY^(6i{ciiLTiE«-rti(d:Y^j--r^ ltesl 

fcX-f 7f@KIHT*^«t5 ICX'T y^lUKffiibffly 
-h«R£EKf staled: 0 X'f y^@ 

K«fc9, y-HSHi(S^d5e*-£)X^-X*gii*«)b»i|ffltfy 
^{C*f^pJi6<i:/«tSfc^tT/«c< . X-f y ^EJgSttftffly 
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VtHifr *> & tr JX-f y 3HhJ& * Y^K^ v ^ ;HS£t± 

©x-f y^®Kti£>-risic^"f svyrKSb^n*. w 

±©«fcSKX^y^8*Y#faK^*;MSW±JliL 
TX-f y ^[HJKKKjffly- M*fc#*TSB«lCi: 0 . 

X'f y ^SBSBftffly- h 0 0 ft 

y^lsJ§8K&fflLfc*£#<~#^<&*. 
[0 0 2 1] *%H0WKh?>3?X^<aK«:£. Xfy 

WV. (ftfc«#»©E*IWEIi£SV£Lfc<h^D=W 

sir, Dte-e-n^np&sx-fyyMi&^Y^ra]/'^- 

>tfy5 1 -C, WV«*{ftm^-«OY^[6]CDSBi»4B, SV 

4. £©±5fr*#£W;fcT<k5m{fe«%**<i:X-r y 
^IS<DlJ--rXS:iS«-r«.C:<i:(tJ;oT, X< y^HIB 
£ ©Edt tr^- ^ A C £ -6 . 

cmaoTX-f y^©fctl*ft<g#**£&«iirr*3l 

*m LE«©E«ft££T^i;{;:-r-& d <ta<T?€r *© 

T*, 5l#ffiLEi»©i&tatt©tf£o££:fc£;S_<£>;i<h*< 
*. wtlirai^fc. 5l£ffiLE«©E*ft*<pgCT&* 

©t§i # a LK«KD»Mfi«*ttt' §i * m u«ei»<7)i2« 

[O 0 2 2] H81ri!t5<|i^«£X-f y^J5J«S<©*««»C 
W-r**3SfB©*«! h 5 >vX^|h1IScD*B&BI **T. 
*5E^©»BI h 5 > v X * teefefclf ^*<^*»:^m x n 
* (m. nttiE©«») TS.oTmfi©X-f y^lBS 
Y^lSlJCS^tC^©^ v *;HS£U*t LTE« fc£ 
C(Dm«cOX-1'y^lHlK^I#mLEIil«-^LT« 

n*<tl*WfBIWT-*2.C£^»£-r*. ^-fyy^Hl 

lC«fcr?T. ^n?»l*«t«^«Sl<!:X'r^^HlK<t:«r*«E-r 
■6 § I # l±S L E » RH © ft $ CD \i *> -o % Sr Ml >b\ Z T Z> * *< X? 

3, n = 2£LTE*SrfTt)TUi. 3fi (=m) ©X 
■fy^EIKSWl, SW2. SW3*iY^r|63tC'9 i ^^;i' 
*B^JiP!inTE«$nT^T. Ctl&CX-f-y^IK** 
§l*UiLE«8Sl, S2. S3S^LTft«!$nTlr^ 

?ft«t^^aii^n-e*iv i , V2, V3t?:n^^» 
m^mt2*. <=n) t^i*<D«!iw^!i-prv^. t>t 

SW3*«V3C»tt$nt^T^©»©SW2 *W6 
\Z. -€-©B!f©SWl*iV2^«lBJ$nT^-5£:, ^©«J 
©§l€HiLE«ftS4, S5, S6tt*i«<:S 1, S 
2. S 3©5I^UiLE^«i:0@<7 > j:oTL^^. 
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**mtf§i#a LE*9©E«!fi©tf£ z> * e*/hic-r 

^liIK<i:08gmSr^:T^-5 £ £ *> »imiZts.Z>. 

[0 0 2 3] Sfe0 8tC*-r«fc-5(C. 3l£tbLEi8l©E 
* L S £ ■€■ 5 A 5 <h R m \Z E Mi « £ £ X © 5 1 £ ffi L E 

m~?mciz-rzz.iiT\ ±x<D3\^mv^im<Dm^m 
0 8ic^-r«t^ir§i€rmLE«*^tx^tie*t«i«^. 10 

STS8t5. BI8lC*5^T5I^HiLE»S 1-S6T 

[0 0 2 4] *a«*^«tC*5ViT, ftft<f*«U 5I€T 
WUE». 74 yT®&. x-*«l©-ii©illB&££# 

*38*frtonTb*3. Ztl£ffi<tztb\Z\t. ffitB-*© 
»Uft*5S««©E*lttS«£©IWK£i;*ft»S«J&*ft 

(HLBMOJiM* (ftSiW e*5A*^t«i« 
**>S3l£ttiUE*. 7tn^-f7fSILTf-^ 
»fc « * & * n fi ©«K©JPK tt£T m C <fc ft 

tb i;t*4ot/^- >&#tt*<ft < S«_k©/^- 

vX * cd^eK^ a -fe x tfJgfc o T t>-c* 0 
mtzmcizfcZ. z\<ntzsb. 7n-tz.iztEft2tizz<t 

[0 0 2 5] 0 9K§I*WUE*£LT*IJl6©&«£ 
JBt»fc«*©**«**-r. *}*£©£ 5 tc5l£a3LE*S 
iLTy'Jf'f Ffti*©E*£«-pfc*£K:J£^T. * 40 

tJCfcO. fcS©7ni:X£fcA£<hBP3H;:5l£ffiLE 
ttS l-S6<OjStt«*l«f«±/h*<-r***»T* 

*. ^©fc&sifcmLEacJSttfcJ:*****©?*- 
-c^s. efcift«<*«ift£oi(e#«*±©*uEis-e«a 
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«j^&©*IM*©»*&**i*U:S-** 

*. £©J:3K5l#ULE«Kilfl^tm*m»*££ 

£«fc 0tt««^«©l««**/h* < L»H»©I!*#«*» 

■5. 

[0026] 2 ) *%w<Dm§k&7jk%im\m 1 

©yo y ^Hfc*-r^-f y ?-J31M2I©EM#tifi£ t 
T, 0 6 U-f 7 -7 3S 

-^WMbBKM)^6# <R) » Hk (G) , W (B) \z 

Mfo-rz&vsim^&AJjTz. ^t, &*&«?*©*£ 

£ HH»©«*-!M XT# *. * £ , nUM&X^FftlfcS 
^WLT-tti-encwJiefcR, g, b©*7— -74*9 

*<3«, SJRtf-y^JcT^i: 3^-© 1 Kft-S. ZWtzSb 

H*©U-f 79 h©J:^»rX-f •y5 1 gIISS:Y^r6]iC^© 
f t^miil/TElt* H tTX-f y ^ an 1 1 
*fcO^£*-6X^(6]©tr-y^S:/h$< L. ^— ^W'n 
©**ii*«l* Sr«^ ft*« S X^(6j©*«ffl-t: y 

{0 0 2 7] *fSW©«t«^«««SI 1 ©^a 

v 2 El IC^TX -f y ^IhI8S« ja©E»«ljfi£ LT06C 
E*g*jfi*^^^<!:€4#»£-ri. Wt«t<f^-ai©*»S 

(6UC*X^-XEBL, ^n?) 3«©X-f y^lell&teX 
R. G, B 3^felr^Jf&-r-5»<ftm^*^SK^?>A*S 

ntv^. X'f y^iii8SiB«iffly-Mi***-bTu* 

f}?H SffiiCX-f y ^EJfSt*«^X-f y fSBfiffly 

R, G, B©?*S#<I^Sr^:<Bi;5"f SV^Tt-^* 
{C^jXtrdiaiT-^r*. utlCiOR. G, B-?-^-? 
n©«^©*#ii*.37^ s >y-0?tUZ&Z>&tSt>* : &. 

Mt^ci d^x- # a»ft«*t*tt * t> o feats mmrnm 

[0 0 2 8] $€»^*56«©*ft**«««BI 1 O^o 
■y^^lc^-rx-f jfaBHaBilMil/T. 08 
JC*-ru-fT9 h£ *>^-&.k 



( 9 ) 

15 

^tx © m ^ © * * & * iz « e. ■o * a»& n c i #g # $ n 

© ^tt £ £T © •5 f — 9 & t' W L- T li iim C \Z X * £ © 

{oo2 9] ^mm<Dma^mfnm i orayzm 
tj.it, t!k&mnztfimm^m\zm%&ts?ztf><Dn-m® 

*^&«K^mi5l#WLE«H;Kfii6&«E*fc£tt 

3l£ffiLEi«©g££^Kit-f(Ccfc<. 

{0 0 3 0] 20 

(fg^©«i*] &,±j&-<ftiif)\z^mm(Dmmhy>^ 

lUK^X-f y^0ISB»«y- h«l£#*LT^S©T 

<y f@KS Y2FWfc*©^ir *;MI£ X-f 
yfBKllfliy- h*St£EB-f SX"<-X©#fc*tt*i 
LTEtL, X^y^0?gffi»ffly-h*§l£&*rLT^ 

K©K«J^-1' 5 >y£ffl:-aSt5C(!:*ttt5. 

-H*g©fc#**'>-f *©-?*«£ 9a<fa±U 

* i*«Mg*t*§i tc» # & ^S5i§igs©fts £«»t £ * . 
£fci*i&re#*a©E«Mf£wv. EsriHtgi^sv, x 40 

y ^HIK© Y^(6]©/1^- > t! y ^£ D t L fc£ £ D 

= w v + s v t l x ut vkmm t. x -r ? £ © 

m*t**£f!>K^L<T#*.©-C. 3l€mLE*a©E»fi 

©«bO^$^3$X.«.-t^T^^#m-%©^-^«l^ 

f@K £ £«*rr & BR©*a^^-Br?:«ijg«: L X H -5 © 
T. 5l^ffiLE«8©teK©tfet?#S-«/Mcftix.^c:£ 
*<T-£*. JtoA.TX^y^lHl&©*# 3 £!*«!«*§•«© 
X^-XSrig^lCfSJg-mii, XI* y^tsjggillfcflMi^ 50 
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§l#JHLEi»©E«ftfi<tE««^T©§l#ttJ LE*-C 
Siigi8©{;££t->$-*>'7a-fcx©£jg 
3sic<fc^TE&©ftMfca*f^fcLTfcfit<c3l*EiJ UE«© 

S^ltTi**. 3l£ffiLE*l©*m£-*lil6©& 
JR<h L 6 §1 £ tii b E^©J£fitffi £#?ifK /Jx ^ < T * 

-a. zn\z£Q**m*mmi&<z>mm*B:<^2>z£*> 

T*, *g*tt««#*IW©E*IW**£/hS < 
{0 0 3 13 *»^©*ft*^««««|try'9 i ^»* 

©•^a*-^ -f 5 > y**^fc-&UT*3 0 fetJ 5> ©«t 

B«©**«»«JSiaicfe&*n*:n»il h ^ >->*x^ 

8S©ftSSr'hS < T« £ <t*<T£*. 
{0B©f«**Si^3 

{0 1 3 *M*«Oi»il«**trn y f®. 
{0 2 3 0 1 ©^-*»Kft®&©!*4*ffi-S*it*«228B 

{0 33 H2©X-f7fB»OifB. 
{04 3 tt*©-r-5'«lM&@»©lMk«^*J*ifl« 
©*«±T© K79 h Sr*t0. 
{0 53 e£^©^-^«SKft)IiJK©e*«[flH#«l»>ZZ« 

©as«±T© U"f 7 c h 0. 

{063 *^b«©*BI h 5 >y7^*ffl^fcT-^i 

Ri&®K©ift«i^^ii{«iaa5©*«±-e©u-r Tr> 
*-f0. 

{073 *f6W©*ilhy>v J X^S:ffll^^-^ll 
Bftl2]8S©I!fc«i<§^«l«22^©**±-r©^-f 7"^ h€: 
^•f0. 

{083 *56IB©#l«hy>v J X^*fflV^5 ; -^«l 

ig«jsis©i!!»i«iffl#«i«jaa5©*«iT©u-r t<^ 

7K-T0. 

{093 *56^©*Blhy>v ? X^Srfflt,^^-^ISl 
ffiftlHl?&©l!ft««^«l«iag|5©*«±T©^-r 7 9 h£ 
*"T0. 
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12 - • • ?-9&mW)®& 
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